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/address information/ 

"Length-adjustable Pneumatic Spring" 

The invention concerns a length-adjustable pneumatic spring, especially for stepless height 
adjustment of chair seats or the like, consisting of a housing with a gas filling formed by an outer 
tube and an inner tube arranged coaxially in it to form an annular channel, a piston sealed 
relative to the inner tube and movable axially in it on a piston rod that is passed in sealed fashion 
from one end of the housing through a stopper, and a valve arranged on the other end of the 
housing for controlled connection of the internal space of the housing to the annular channel, 
which is also connected to the internal space in the region of the stopper, in which a valve lifter 
that closes or opens gas flow openings in a valve body is provided. 

This type of length-adjustable pneumatic spring, known from DT-OS 1 812 282, is particularly 
suitable to serve as a self-supporting, length-adjustable, spring-loaded rotatable element in a 
chair post (DT-OS 1 931 012). 

In this known pneumatic spring, the valve body is designed in two parts, the outer part being 
connected to the outer tube by a continuous welded seam. The stopper opposite the valve body is 
provided with a continuous annular groove, into which the outer tube is inserted. To create a 
bead, it is essential that the relatively stable outer tube, because of the high gas pressure, be 
reduced at this site in wall thickness by turning, so that a shoulder occurs on the outer periphery 
that adversely effects the guide properties in a riser during use of the pneumatic spring as a chair 
post according to DT-OS 1 931 012. In addition, assembly is relatively difficult, because of the 
nature of the two-part design of the stopper and valve body, in which the welded seam between 
the outer part of the valve body and the outer tube, in particular, result in manufacturing costs 
and sealing problems. 

The underlying task of the invention is therefore to improve such a length-adjustable pneumatic 
spring, so that its production and assembly are simplified with simultaneous facilitation of 
incorporation in a chair as a chair post. 
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This task is solved by to the invention in that the outer tube is designed as a continuous, one- 
piece tube, flanged only on its ends around the stopper or valve body of roughly constant outside 
diameter and roughly constant inside diameter. Because of this, a situation is achieved in which a 
commercial tube of ordinary wall thickness can be used as outer tube, which requires no 
additional machining by reducing the wall thickness in the end regions of the tube and/or by 
rolling in of a bead to secure the valve body or stopper. The outer tube therefore has a fully 
smooth, uninterrupted surface line on the outside and inside. Because of this design, it is also not 
necessary for the valve body to be welded to this outer tube, which can lead to weakening of the 
cross section, and especially a gas leak, in addition to the extra labor costs. Because of this, an 
undisturbed diameter is achieved over the entire length of the housing, which has a particularly 
advantageous effect on the use properties, especially as a self-supporting chair post, as described 
inDT-OS 1 931 012. 

The invention can be modified in particularly advantageous fashion by connecting the valve 
body and stopper to the inner tube by force-fitting. Extremely simple assembly is possible 
because of this, since the preassembled unit, consisting of the preinstalled valve, inner tube and 
stopper, including the piston rod and piston, can be simply inserted into the outer tube, followed 
by flanging. A gas-tight connection is simultaneously produced between the valve body and the 
inner tube. 

It is also very advantageous here if the valve body is designed in one piece and essentially 
cylindrical with an outside diameter roughly corresponding to the inside diameter of the outer 
tube. Preassembly of the stopper is then particularly simple in a two-part stopper, if the two parts 
of the stopper have aligned turned grooves, into which a lip seal can be inserted with force-fitting 
of these two parts, so that these parts are already firmly held together during assembly. 

Additional advantages and features of the invention are apparent from the description of a 
practical example with reference to the drawing, which shows a pneumatic spring according to 
the invention in longitudinal section, and a modification with a conical valve region. Each of the 
pneumatic springs that form the basis of the invention have a housing (11), consisting essentially 
of two tubes (12), (13) positioned concentrically, one in the other, with different diameters. An 
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annular channel (14) is formed between the outer tube (12) and the inner tube (13), because of 
the different diameters of the two tubes. 

A disk-like piston (15) is arranged axially movable in the inner tube, which is sealed via a 
sealing ring (17) arranged in an annular groove (16) relative to the inner tube (13) with its outer 
periphery. The piston (15) is fastened to one end of a piston rod (18), passed coaxially through 
the housing (11). This piston rod is brought out from one end of the housing (11). The housing 
(11) is closed on this end by a stopper (19) introduced to the outer tube (12), which has an 
annular groove (20) on its outer periphery, in which an annular seal (21) is arranged, so that gas 
passage between the outer periphery of stopper (19) and the inside wall of outer tube (12) is not 
possible. 

Stopper (19) consists of two parts (22), (23) arranged axially, one behind the other, both of 
which have aligned cylindrical turned grooves (24), (25), in addition to a continuous axial hole 
for passage of the piston rod (18) into the adjacent regions, in which a the lip seal (26) is 
accommodated, through which the piston rod (18) is guided outward, gas- and liquid-tight. The 
lip seal (26) sits so tightly in the two turned grooves (24), (25), that it is impossible for gas or 
liquid to escape even in this region, and that, especially after joining of the two parts (22), (23) of 
stopper (19) with insertion of the lip seal (26), these three parts are firmly held together during 
assembly. The part (23) of the stopper (19) facing the internal space (27) of housing (11) has a 
centering shoulder (27a), onto which the inner tube (13) is firmly pressed. This part (23) of the 
stopper (19) has a recess (28) that connects the annular channel (14) to inner space (27), in which 
this connection exists only between the part of the inner space (27) situated between the piston 
(15) and stopper (19), owing to the gas-tight guiding of piston (15) in inner tube (13). The 
stopper (19), and especially its outer part (22), is secured axially against movements from 
housing (1 1) by flanging (29) of the outer tube (12). 

On the other tube of the housing (1 1), an essentially cylindrical valve body (30) is inserted into 
the outer tube (12) that also emerges at this end through the inner tube (13), in which a gas-tight 
connection is achieved between the outer periphery of this valve body (30) and the inner 
periphery of the outer tube (12) by sealing rings (32) arranged in annular grooves (31) of the 
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valve body. The valve body (30) has a centering shoulder (33) on its end facing inner space (27), 
whose diameter is chosen, so that the inner tube (13) can be pressed firmly onto this centering 
shoulder (33). A gas-tight connection between the centering shoulder (33) and the pressed-on 
end of the inner tube (13) is achieved by an annular seal (35) arranged in an annular groove (34) 
of the centering shoulder. 

A coaxial hole that extends over the entire length of valve body (30) is situated in the valve 
body. An annular groove (37) is formed in this hole (30) by relieving. An oblique hole (38) 
extends from this annular groove (37) to the corner, where the centering shoulder (33) begins, so 
that a connection exists between the annular groove (37) and the annular channel (14) between 
the outer tube (12) and the inner tube (13). On both sides of the annular groove (37), annular 
seals (39) are arranged, between which a spacer (40) is situated. 

The seals (39) and the spacer (40) are secured against axial movements outward by a guide 
bushing (41) made of thermoplastic, which is secured against slipping out of the valve body (30), 
owing to the fact that the valve body (30), consisting of aluminum, is caulked at several sites 
(42) against the outer collar of the guide bushing (41). 

A safety bushing (43), whose collar is also held by caulking of the corresponding edge of the 
valve body (30), is inserted into the hole (36) on the side facing the inner space (27) of the 
pneumatic spring. 

A valve lifter (44), extending through the entire valve body (30), is guided in the guide bushing 
(41), and has a stop (45) on its end facing the inner space (27) of housing (11), which lies against 
the safety bushing in the closed state of the valve lifter. The valve lifter has an annular turned 
groove (46), which is situated in the region of annular groove (37) or spacer (40), i.e., between 
the two annular seals (39), in the closed state of the valve lifter (44) depicted in the drawing. 
These two annular seals (39) lie tightly against the hole (36) on one side and against the valve 
lifter (44) on the other side. The end of the outer tube (12) is flanged around the outer edge of the 
valve body (30), so that axial securing of the valve body occurs by this flanging (47). 



Lan^uaije Matters 
1145 Pearl Street 
BouMer, (X>K<n<>2 



Phone: 303-442-317 I 
Fax: 30V-142-5K05 
www.ian^u.i^emarrers.iom 



Translated by Laniai.uu- Matters 



This embodiment of the pneumatic spring permits extremely easy assembly. The two parts (22) 
and (23) of the stopper (19) are pushed together during simultaneous insertion of the lip seal (26) 
into turn grooves (24) and (25), in which, because of the firm seating of the lip seal (26) in the 
turned grooves (24) and (25), these three parts are firmly held together. The piston rod, already 
provided with a piston (15), is then pushed through a stopper (19) after insertion of the sealing 
ring (27) in the annular groove (16) of the piston (15). Following this, the inner tube (13) is 
forced or pressed via piston (15) onto the centering shoulder (27a) of part (23) of the stopper 
(19). 

At the same time, the spacer (40) is introduced into hole (36) of the valve body (30), and then the 
annular seals (39), and the guide bushing (41) and the safety bushing (43) are introduced from 
both sides, and the safety bushing (43) is clamped by caulking the valve body. The preinstalled 
valve lifter (44) with a stop (45) is then inserted, which is held sufficiently firmly, because of the 
elastic contact of the two annular seals (39). The three annular seals (32) and (35) are then 
inserted into the corresponding annular grooves (31) and (34) of the valve body (30), and the 
valve body (30), with its centering shoulder (33), is forced into the other end of inner tube (13). 
The flanging (29) of the outer tube (12) is already carried out. This assembly, essentially 
consisting of upper valves (30) to (46), inner tube (13), and stopper (19) with lip seal (26) and 
piston rod (18) with piston (15) and sealing ring (17), is then inserted into the flanging (29) and 
the flanging (47) then produced. The pneumatic spring is thus finally installed. 

Filling of the pneumatic spring with compressed gas occurs, so that the valve stem (44) is pushed 
into the housing (1 1) far enough that its outer free end lies beneath annular seal (39) adjacent to 
guide bushing (41), so that the compressed gas can flow into the inner space (27), specifically 
into the inner space of the pneumatic spring lying between piston (15) and stopper (19), through 
the guide bushing (41), in the holes (48) situated in spacer (40), the annular groove (37) situated 
in the hole (36) of the valve body (30), the oblique hole (40), the annular channel (14) between 
the inner tube (13) and outer tube (12) and the recess (28) in the stopper (19), in which case the 
piston (15), in addition to the piston rod (18), is moved fully to the stop against valve lifter (44). 
The valve lifter (44) is then brought back to its rest position depicted in the drawing. Insertion of 
the valve lifter (44) and removal again for filling of the pneumatic spring with compressed gas 
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can be facilitated by the fact that on the outer end of the valve lifter (44), a threaded nipple is 
mounted, onto which an insertion rod is screwed. This threaded nipple can be removed after 
filling of the pneumatic spring. The pneumatic spring operates as follows: In the rest position of 
the valve lifter (44) depicted in the drawing, gas flow through the valve is suppressed, so that the 
piston (15) and therefore piston rod (18) are situated in a static rest position, around which, 
however, spring action is possible, because of the compressibility of the gas cushion on both 
sides of the piston (15). For length adjustment of the pneumatic spring, i.e., to change the relative 
position of the piston (15) and piston rod (18) relative to the housing (11), the valve lifter (44) is 
pushed into the valve body (30) far enough that the annular turned groove (46) in the valve lifter 
(44) bridges the lower annular seal (39) facing the inner space (27) of the pneumatic spring, so 
that gas flow can occur from the part of inner space (27) situated between piston (15) and the 
valve body (30) through the annular gap (49) between the safety bushing (43) and the valve lifter 
(44), the annular turned groove (46) in the valve lifter (44), the throttle openings (48) in the 
spacer (40), the annular groove (37) in the hole (36) of the valve body (30), the oblique hole (38) 
in the valve body (30), the annular channel (14) between the inner tube (13) and outer tube (12) 
and the recess (28) in part (23) of the stopper (19), into the part of inner space (27) between the 
piston (15) and the stopper (19). Gas flow is naturally equally possible in the opposite direction. 
If, after opening of the valve, i.e., after insertion of the valve lifter (44), the pneumatic spring is 
not loaded, the piston rod (18) is pushed outward, because of the prevailing gas pressure, 
whereas in the case of loading, the piston (15) and the piston rod (18) are pushed into the 
pneumatic spring. By formation of holes (48) in the spacer (40) as throttle openings and by 
selecting a small annular gap (49) between the safety bushing (43) and the valve lifter (44), gas 
flow is throttled, so that during opening of the valve in the unloaded state of the pneumatic 
spring, the piston rod (18) is pushed only slowly from the housing (11). Owing to the fact that 
the ratio of cross sections of the inner space (27) and the piston rod (18) is chosen relatively 
large, a very flat path-force characteristic of the pneumatic spring can be achieved. 

The valve body (30), as shown in Fig.2, can also be designed to taper outward, so that a 
clamping cone according to DT Utility Model 7 019 918 can be mounted for fastening of a 
tabletop or chair seat on the corresponding conical section (50) of the housing (11), formed by 
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rolling. This type of conical connection is known to have the advantage that it can be produced 
by simple insertion of the conical section (50) and clamping one cone into the other. 

Claims 

1. ) A length-adjustable pneumatic spring, especially for stepless height adjustment of chair 
seats or the like, consisting of a housing having a gas filling, which is formed by an outer tube 
and an inner tube arranged coaxially in it to form an annular channel, a piston, axially movable 
in it and sealed relative to the inner tube, on a piston rod guided in sealed fashion from the end of 
the housing through a stopper, and a valve arranged on the other end of the housing for 
controlled connection of the inner space of the housing to the annular channel, which is 
connected in the region of the stopper to the inner space, in which a valve lifter that opens or 
closes gas passage openings in a valve body is provided, characterized by the fact that the outer 
tube (12) is designed as a continuous one-piece tube, flanged only on its ends around stopper 
(19) and the valve body (30) with roughly constant outside diameter and roughly constant inside 
diameter. 

2. ) A pneumatic spring according to Claim 1, characterized by the fact that the valve body 
(30) and the stopper (19) are connected to the inner tube (13) by force-fitting. 

3. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is made in one piece and essentially cylindrical with an outside diameter 
corresponding roughly to the inside diameter of outer tube (12). 

4. ) A pneumatic spring according to Claim 1 or 2, characterized by the fact that the valve 
body (30) is designed in one piece and tapers outward, that its largest diameter corresponds 
roughly to the inside diameter of the outer tube (12), and that the outer tube (12) is rolled onto it 
according to the tapering of the valve body. 

5. ) A pneumatic spring with a two-part stopper according to one of the Claims 1 to 4, 
characterized by the fact that the two parts (22, 23) of stopper (19) have aligned turned grooves 
(24, 25), into which a lip seal (26) can be inserted with force-fit connection of these two parts. 
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rohr 15 beateht. Beidsrseits der Rlignuti jT eind Rlnsdlohtun- 
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DienDiontu^eh 

•^Baweginig^ ^ . , 

4^opiaiti4oi«iiKunaUWff geaiiih&^^ 
':fauaf deaf^tt^rperi^ .dadur^g^ 
Aluiainiua\befcehende^^^^ 

der PUhitiffiSiSuohBe- 4 if to meiff*iron|S|«l;ien-.'*2 jteratojja^ilat . 



PUTirj^ibUobie 

Auf derfden^J^enraura^ der Oaaf ader ; .xtigewandten ; Seitaiiat , 
j in" die Bobrung ; 56 eine Sicherungablidd 
Bund f ebenf alia durcn; yeratensnen ;dea'v nigeordneten Randea vde«jsi\ 
WtilWrpera 5o gehaiten ,wirtl^yfej£ j - jV ' ; • j|£^r • ' _ ' 



......V.-'j.f: 



In der FUTirungsbUohse; 4l wird eln^ich 'duroh dan ganzen Vehtil- 
kiJrper rjo nlndurch eratreckender [ tfentilatBBel 44 gefUhrt, : der . • ■ 
an aeinem dam Innenraum 27 dea 0eh&u8ea 11 zugewandten Endo 
einea Ansohlagteller 45 auftoelat, \.derjin geaohloasemrm Zustand . 
'; des'VentilstCBels gegen die Sibheriungsbttohse anliegt^De^ Ventil- 
'stSBel walatfelne ringftJrmige Bindrehung ; 46 auf, diafaich in . ; 
demfin^der^&icn^^ 

Ventila itOBeia i .44 sim ^Baraioh' dar ; Ringnut .57 bzw. dar Diatanz- . 
^ hUUa 4b^alao J^aohon dan baidea^Rlngdiohtungen >9,rbaf Indat* 

Dieae balden vRingdiohtungen 59 >■ ii^g«% dioht eineraeita an der ; 
; ■ Bobiimg i>5|bnd 'andereraeita an dam^Yantllattffial 4%an* Daa ,i 



Enda^daa^Banrohraa 12 iat um;dapAuBanrand daa Venttlk&rpera. Jo 
umgebdrdel^aodaB duiroh dieae Ua&jrdeiung 47 ^ina axiale >. 



^Sionerung dea ^.VentilWJrperaJarfblgt 



....... . ' : ^ : ;^-l!f»f : : - -4 

Diaaa Auagaa^ltung dar Caafeder ; arrottglicht einc auflarordant- 
lion-«&4r^}kAtag«. Die baidanjTaila 22 und 25 dai| St opf ana , 
19 warden untvr glalchzaitigea- Binsatzan dar Lippandiohtung 26 
■* In die Klndrcttungan 2h und ,25 mia— angaaohobany wobai ^ufgrund 
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drilckt oder gepreStt ^Wfet §£W* ; W > f »S 

^itlWSraile^ werd& dea^Ventilk^para • 

50 die Distamfiili^ofdanfi von :&lde#|«>ten dia RlngdibhtOngtn : 
39 und entspreohand-; die PUhrungsbUoh*. *$m* ; die Sioherunga^ , ■ , 
bUchse 43 eingeftthrt und anechlieflend ; jt*Jili|fll*:-Finiruw^.- 
bUchse 41 undldia:sioharungabUoh«a>?.du^)h Veretemmen des^-;.. 
ventilkerpera^ 

montierte VentllstoBel 44 nit Ansch^te|ier :«| eingeacbaben, v -. 
dcr aufgmkd dor! alas tisohen Anlage dar r&iditf ^dicbtungan : 
39 ausraichcnd fast gehaltan Kird. AnBchiieQend Warden die |; 
drei Ringdlchtungen 32 und 35 in die zugehtJrigen Rlngnuten $1 
bzw.' 34 dea • VentiUcBrpers Jo. eingelegt.uhd dar ^antillcOrpar^ 
nit aein.nTZentrieransatr 33 in <las andere^Ende dea Innanrohra. 
13 eingepreflt. Dia'tJmbtfrdalung 29 daa AuBenrobres 12 1st ba^f 
rcits vorgenoraen^Anachlieflend wird ditter :1a weaentUob*^ 
aus oberem VentilVjo bia 46i mnanrohr Stopfen 19 M*m 
Lippendicfctung 26:und Xolbenetange 18 n&;.XolbenJ15 «ad r^|j; £ 
Dichtungsring i7i;beatehende Bauaat* 

gesen-dle^tobOrdelung 29 eingeeoboben \ak^ohllMB^ ^^ \p 
Unbordelung 47'1iergeatalli.;I)affl^ 

sontiert.,^ ^gl"^ "H. 'X^&^^-WX^^ii^M M 

Das" FUllen^der^^adar mli Druokgae' geh&in ;dar; : Wei^_ ; ibr|p^v^ 
sich, dafl dar VenthatoQel; T 44 so vaitLi^4*i Oahluaa ll^^M^. 
eingeaofaoben wird,fdaB sain "aufierea "frela* ' Exida;Mtarhalb-||^ .V||y 
der an di« FUhrungabUcbse 41 angrenxtadin /-Wngfllflnt^:^^//;^^ 
licet;, sddafl duroh dle PUhrungsbdoh«*^x;dar Distanxbula* $o 

* -i^.V/ ; ; . *'309«*» ' ; ' v: - - 
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-44 -Witdar!;^^!^ v ' 

bMCbti^'^Lni ; ^Mi 

Vfiederhil^axiabM sun .FUllen d«r ^a«f#$ir |«lt ' Dni<ik^A»^^ ; * ' 
■ kann dadiirob r ^l«ioht«rt warden Jda*?aito^ '"V :;.'-;V$; 

v«atil«t»Bti«V444iln'- o«irindtiappil:^ai^i^t auf»: den ^ -iri^. 

eine Binaotaibatange aufg«»ohr*«bt;idi^^iitatr. Oew^enippftl " .-. v fe 
Icenn xuujh^dtmlPUlien dtr^Oufidtr enttforrit iw«rd«n 1 /Di«^Oa«-» ' ^ 

r«der. arbaitet^foisanderwJeni ' jn.^^^Mr Z^ldtb^id*^-' ^ 
geetellten Runelage dae VentiletdBela lit ein« rluaatrdnwng 
durch da* : vantil* tmtarbundah, soda* 'deM Xolben 15 und danlt 
die Xoibenatange* l8 aieh in einer atat lichen- Rune lage befinden, : 
ua dlt allerdlnga ein Federn aufgrund der Xceipreaaibllitlt 
d«r Gaapbieter auf beiden 8eiten daft kolbaae 15 aBglloh, lit i 
Zua La^atiytrattlian dar Oaef eder, '.d.bM'xur ynitnUTrng 6^ 
r«UtiY«a?ij^;w v Xtfib«ciT*5 uni- KoilwMiti^ 
OehKuae if; wir^^ 5° 
nlneingoio^bwtpdaa/^^^ 

«t»Bel 44jdia^unter«, v deiB 1^ ; 
Hingdichtung^ tlberbrttckV* aodaB elnt ^« atrOnMng Yoo.zwlaobtn 
Xolben l^xind VantilkUrp«r Jo Windlidjnen Teil dea Innenraumee . ; 
27 durcb den Ringapalt *9 zwieohen der SlonerungsbUcha* '4>~ . • 
.und dem VentilstBBel 44, die ringttrni$ Eindrehung 46 in . 
VentilatdBel '44;*die Droeeelbobjnmgen 4$^ derfl)UtanihUlae 4c, 
die Riagaut 57 in der Bohrung 36 dea Ventiikttrpera >>, dial 
aohrKglieeend* X :> *rung '58 "in VantiB^rpar >i. i dan Rl ngk an al 14 
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nach ii&t^&i^^ 

laat«t, .a6^wiWSiu^gtTi^ •» daa hamdhaadSi^ 
Kolbanatan&vlBfti^ 
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Belaetung^Kolboti^^und Kolbenotangn '18 l$iit die Oasfeder 



hineln«eaohob€to^W6rden; ; . Duroh Auabildung|dar | Sohrungen WJih m - 
dar DiatanxhUlae^tais Droasalbohrungertl^^ 
klainan Ringspalfciiat^^^ 



If ! dam Vantiliitb66l|^ w 

daB bai Offnan dta .VentllaZln antlaatatm Zuatand dar Oaafadar 



dia Kolbenatan^^iS nur langaaa au^detij^tilus 
achoben^id.x^ir ?; Dador6h»\ daB., das VarhKltm* dtr ; Quart ohnl tta dos 



Innenrauaa! 2f \. und ; dar Kolbans tang© 18 -^affttt tnlso&Big groB 



gewHhlt wirdi kann eine s«hr Tlacha Weg-^al^^fennliniajdax^ wy> 
Oasf ader at^icfet^t^Un.;^-, .■: ^:>^\ 

Dar VantilkttrparV jc kann auoh, wle In Tig*, 2* angedautet/zsloh 



naoh auflan Ytrjttngend auagabildat aoin # ; ao dafl auf dan ant- 



aprachandan/^durch>Anrollan gablldatan kimlachan Abachnitt,5o , 



daa Oahluaaa 11 ain Klenkanus entapreohand dam OT-Otaa 7 ol9 9l8 
zur Bafaatigung an atnar Tiachplatte odar alnam Stuhlait* onga- 
braoht cardan kann. Kine aolcha Konuavarbindung walat, bekaxmtlloh 



dan Vorteil auf, dafl sie durch alnfaohaa 
kcmiaohan Abachnltta 50 und daa klenak 



inandarataokan daa 
baratallbar IMtim 
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ft. Hd7iei^eratallen^cn&8tubleitzen o.dsli,jbSM 
M eino Gaaftlllmgiaufweisendan 
' und ©in. ^^ k<M^al^n^«a«" unter 
p. • ordnetah'rl^m^^lgebiidet;-^ - - . .^. r . ~ , 



an einer abgedfchtet aua d^ :«ineh;,jtade jals; OehKuaea . durch 
einen Stopfim^rada^fUnt^n Kolbahatan^lind aua ainetn -ia' ; 
anderen Bnde^eVOehttuaea angeordnSten Vefitil run geateuerten*^ 
Verbinden dea 'inzwnraumB dea . Qehftusea «£tf aW Ringkanal , der via 
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Bereich deaf 8tbpfa^;ebanf alia ait dea ; lnto let, 
wobei in e'inea :yentilk8rper ein Oaadi <• latrtJabohrungen 
achlieflender,; bzi^freigebender VantilatBSai Vbrigasehan iat»||V 
daduroh gekennzeiohnet* dafl daa Auflenrohr] (12)fala durohlaufend 
e lna ttloklgea , lediglich an aeinen : Enden un j.den] Stopf en ( 19)'?^; 
bzw. den Ventilktoper (?o) ungebttrdelteagRdhr iron durohgeheiki ; 
etwa konatantea'^ 
moaser auagebildet let. .~^ : -<%'VM>$ t . !'.. -' '"-V^- ! •• v| 

2.) Oaa fader nach Anapruoh 1. daduroh gekennzelohnet, dafl der ^ 



VentlllcOrper (}o)iund der Stopfen ; (19) «lfea»m' Inhenr^)ta^<pte ; 
»\ JcraftachlUaaig Terbunden alnd. >. ;;■• v^v"v'V ' . .v ■ 

'-•« - -• : ,~ „, •• . ' - •,> •- fijm- ■ ; -■ - •• •■ V - '-C*^ vASv^^Wv^i 

Anaprucn ' Oder 2> dadttT oh gekennxel chnet r -;f^J:^f, 



3.) Oaa fader nach 
dafl der VentllkOrpelr 



zyllndrlaoh «lt etwa deo imendur^esaer^dea Auflenrohrea (12) 



ent8pM0henden AuflendurohiBeaaer auagebildet^ let; f .'<• •; i!^"- 

4.) Qaafeder nach Anapruoh 1 oder 2. daduroh gekennzelchnet, " dafl 
der VentilkOrper (3o) einatUokig und aieB nach auflen TerJUngend 



auagebildet iat, dafl aein grdfl*-ar Durohsftaaer etwa dea Innen* ; . : 
durohaeaaer dea AtiBenrohrea (12) entapri^t tit* daii daa Auflenrohr (12) 
entapreohend der irjttogung dea Vehtilkb^pera :an diesen :m ^S > ^ 1 ^- . lst ." 
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